A comparison of nearpoints cards by Jensen, Richard A & Storhaug, Bruce A
Pacific University 
CommonKnowledge 
College of Optometry Theses, Dissertations and Capstone Projects 
11-1986 
A comparison of nearpoints cards 
Richard A. Jensen 
Pacific University 
Bruce A. Storhaug 
Pacific University 
Recommended Citation 
Jensen, Richard A. and Storhaug, Bruce A., "A comparison of nearpoints cards" (1986). College of 
Optometry. 785. 
https://commons.pacificu.edu/opt/785 
This Thesis is brought to you for free and open access by the Theses, Dissertations and Capstone Projects at 
CommonKnowledge. It has been accepted for inclusion in College of Optometry by an authorized administrator of 
CommonKnowledge. For more information, please contact CommonKnowledge@pacificu.edu. 
A comparison of nearpoints cards 
Abstract 
Twenty-four subjects were examined by two examiners using a diamond card, a vertical/horizontal row of 
20/20 letters, and a reduced Snellen Chart for nearpoint tests. The tests included the #138, modified 
#16A & B, modified #17 A & B, #18, #20, #20 phoria, #21, and #21 phoria from the Optometric Extension 
Program 21-point exam. The data was analyzed using a two- factor analysis of variance. The authors 
have shown that the results of nearpoint tests are dependent on the nearpoint card used. 
Degree Type 
Thesis 
Degree Name 
Master of Science in Vision Science 
Committee Chair 
Nada Lingel-Richardson 
Subject Categories 
Optometry 
This thesis is available at CommonKnowledge: https://commons.pacificu.edu/opt/785 
Copyright and terms of use 
If you have downloaded this document directly from the web or from CommonKnowledge, see 
the “Rights” section on the previous page for the terms of use. 
If you have received this document through an interlibrary loan/document delivery service, the 
following terms of use apply: 
Copyright in this work is held by the author(s). You may download or print any portion of this 
document for personal use only, or for any use that is allowed by fair use (Title 17, §107 U.S.C.). 
Except for personal or fair use, you or your borrowing library may not reproduce, remix, 
republish, post, transmit, or distribute this document, or any portion thereof, without the 
permission of the copyright owner. [Note: If this document is licensed under a Creative 
Commons license (see “Rights” on the previous page) which allows broader usage rights, your 
use is governed by the terms of that license.] 
Inquiries regarding further use of these materials should be addressed to: CommonKnowledge 
Rights, Pacific University Library, 2043 College Way, Forest Grove, OR 97116, (503) 352-7209. 
Email inquiries may be directed to:.copyright@pacificu.edu 
A  C O M P A R I S O N  O F  N E A R P O I N T  C A R D S  
R I C H A R D  A.~SEN 
B R U C E  A .  S T O R H A U G  
A D V I S O R :  N A D A  L I N G E L - R I C H A R D S O N ,  O . D .  
N O V E M B E R ,  1 9 8 6  
S U B M I T T E D  A S  P A R T I A L  C O M P L E T I O N  F O R  T H E  D E G R E E  O F  D O C T O R  O F  
O P T O M E T R Y  A T  T H E  P A C I F I C  U N I V E R S I T Y  C O L L E G E  O F  O P T O M E T R Y ,  F O R E S T  
G R O V E , O R E G O N  
( . _ , / /  
NOS08VH~Iti-138Nil VOVN 
..--~.•"'f-"~/1?1f"~:l rf-vWf r?f11Jb, 
N3SN3r ·v Ot!VH~ICI 
38\fd 3l:ln.LVN81S 
B I O G R A P H Y  P A G E  
R i c h  g r a d u a t e d  f r o m  t h e  U n i v e r s i t y  o f  N o r t h  D a k o t a  w i t h  a  B . S .  d e g r e e  i n  1 9 8 3 .  H e  
w i l l  g r a d u a t e  f r o m  t h e  P a c i f i c  U n i v e r s i t y  C o l l e g e  o f  O p t o m e t r y  i n  1 9 8 7  a n d  h a s  n o  
p l a n s  a s  t o  w h e r e  h e  w i l l  b e  a f t e r  g r a d u a t i o n .  
B r u c e  a t t e n d e d  t h e  U n i v e r s i t y  o f  N o r t h  D a k o t a  f o r  f o u r  y e a r s  a n d  r e c e i v e d  h i s  B . S .  
d e g r e e  f r o m  P a c i f i c  U n i v e r s i t y  i n  1 9 8 4 .  H e  w i l l  g r a d u a t e  f r o m  t h e  P a c i f i c  U n i v e r s i t y  
C o l l e g e  o f  O p t o m e t r y  i n  1 9 8 7  a n d  p l a n s  o n  p r a c t i c i n g  i n  t h e  M i d w e s t .  
A C K N O W L E D G E M E N T S  
W e  w i s h  t o  t h a n k  S t e v e n  J .  C o o l ,  P h D .  f o r  h i s  i n p u t  d u r i n g  t h e  d e v e l o p m e n t  o f  t h e  
e x p e r i m e n t a l  d e s i g n  a n d  t h e  s t a t i s t i c a l  a n a l y s i s .  
A  s p e c i a l  t h a n k s  t o  N a d a  R i c h a r d s o n ,  O . D .  f o r  h e r  g u i d a n c e  t h r o u g h o u t  t h e  c o u r s e  
o f  t h i s  t h e s i s  p r o j e c t .  W i t h o u t  h e r  i d e a s  a n d  s u p p o r t  t h i s  p r o j e c t  c o u l d  n e v e r  h a v e  b e e n  
u n d e r t a k e n .  
A B S T R A C T  
T w e n t y - f o u r  s u b j e c t s  w e r e  e x a m i n e d  b y  t w o  e x a m i n e r s  u s i n g  a  d i a m o n d  c a r d ,  a  
v e r t i c a l / h o r i z o n t a l  r o w  o f  2 0 / 2 0  l e t t e r s ,  a n d  a  r e d u c e d  S n e l l e n  C h a r t  f o r  n e a r p o i n t  t e s t s .  
T h e  t e s t s  i n c l u d e d  t h e  # 1 3 8 ,  m o d i f i e d  # 1 6 A  &  B ,  m o d i f i e d  # 1 7  A  &  B ,  # 1 8 ,  # 2 0 ,  # 2 0  
p h o r i a ,  # 2 1 ,  a n d  # 2 1  p h o r i a  f r o m  t h e  O p t o m e t r i c  E x t e n s i o n  P r o g r a m  2 1 - p o i n t  e x a m .  
T h e  d a t a  w a s  a n a l y z e d  u s i n g  a  t w o - f a c t o r  a n a l y s i s  o f  v a r i a n c e .  T h e  a u t h o r s  h a v e  
s h o w n  t h a t  t h e  r e s u l t s  o f  n e a r p o i n t  t e s t s  a r e  d e p e n d e n t  o n  t h e  n e a r p o i n t  c a r d  u s e d .  
I N T R O D U C T I O N  
R e c e n t  p o p u l a r i t y  o f  t h e  d i a m o n d  c a r d  f o r  n e a r p o i n t  t e s t i n g  i n  t h e  P a c i f i c  U n i v e r s i t y  
C o l l e g e  o f  O p t o m e t r y  C l i n i c  h a s  l e d  t h e  a u t h o r s  t o  q u e s t i o n  t h e  v a l i d i t y  o f  s u b s t i t u t i n g  i t  
f o r  t h e  s t a n d a r d  2 0 / 2 0  r o w  o f  v e r t i c a l / h o r i z o n t a l  l e t t e r s  o r  t h e  r e d u c e d  S n e l l e n  C h a r t  a s  
s t a n d a r d i z e d  b y  t h e  O p t o m e t r i c  E x t e n s i o n  P r o g r a m .  
I n  1 9 4 8 ,  H i r s c h  a n d  B i n g  1  s h o w e d  t h a t  t h e r e  w a s  n o  c l i n i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  p h o r i a  m e a s u r e m e n t s  w h e n  t a k e n  w i t h  a  c a r d  c o m p o s e d  o f  a  2 0 / 2 0 0  E  o r  a  c a r d  
c o m p o s e d  o f  s e v e r a l  l i n e s  c o n t a i n i n g  v a r i o u s  a c u i t y  d e m a n d s .  H o w e v e r  t h e r e  w a s  a  
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  a t  t h e  p  <  . 0 5  l e v e l .  T h e  m e a n  f o u n d  b y  H i r s c h  &  B i n g  
w a s  4.22~ o f  e x o p h o r i a  w i t h  a  s t a n d a r d  d e v i a t i o n  o f  4.85~. H i r s c h  &  B i n g  a l s o  n o t e d  
t h e  w i d e  r a n g e  o f  m e a n s  a n d  v a r i a n c e s  f o u n d  i n  t h e  l i t e r a t u r e  o f  t h e  t i m e ,  h o w e v e r  
t h e y  g a v e  n o  i n d i c a t i o n  a s  t o  w h a t  t a r g e t s  w e r e  u s e d  i n  t h a t  l i t e r a t u r e .  T h e  4 0  e m  
p h o r i a s  v a r i e d  f r o m  6 . 6  e x o p h o r i a  a s  r e p o r t e d  b y  t h e  B u r e a u  o f  V i s u a l  S c i e n c e 4  t o  
1 . 0 2  e x o p h o r i a  i n  a  s t u d y  b y  B a n i s t e r S .  S c o b e e  a n d  G r e e n  c o m p a r e d  s e v e r a l  c a r d s ,  
o n e  o f  w h i c h  w a s  s i m i l a r  t o  t h e  l a r g e  E  c a r d  u s e d  b y  H i r s c h  &  B i n g .  T h e i r  c a r d  w a s  a  
2  m m  E  a n d  t h e y  p e r f o r m e d  t h e i r  t e s t s  a t  3 3  e m  r a t h e r  t h a n  4 0  e m .  S c o b e e  &  G r e e n ' s  
r e s u l t s  s h o w e d  a  m e a n  e x o p h o r i a  o f  3 . 0 L 1  w i t h  a  s t a n d a r d  d e v i a t i o n  o f  5.2~. 
A s  H i r s c h  a n d  B i n g  r e p o r t e d  i n  t h e i r  p a p e r ,  t h e  p h o r i a  m e a s u r e m e n t  i s  a  f u n c t i o n  
o f  t h e  s t i m u l u s .  H a y n e s 3  d e s c r i b e s  t h e  s t i m u l u s  v a r i a b l e s  t o  c o n s i d e r :  v i s u a l  d i s p l a y ,  
d i s t a n c e ,  d i s c r i m i n a t i o n  r e q u i r e m e n t s  o f  t h e  t a s k  a n d / o r  i n s t r u c t i o n s  o n  m o t o r  
r e s p o n s e s ,  b i n o c u l a r  v e r g e n c e  o f  t h e  c o n v e r g e n c e  s t i m u l u s ,  p o s i t i o n a l  a n d  o p t i c a l  
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c h a r a c t e r i s t i c s  o f  t h e  l i g h t  s t i m u l u s  a t  t h e  r e c e p t o r  l e v e l  i n  o n e  a n d  b o t h  e y e s ,  o p t i c a l  
d e v i c e s  u s e d ,  d i o p t r i c  v e r g e n c e  r e s p o n s e  o r  w a v e  f r o n t  o f  t h e  a c c o m m o d a t i v e  
s t i m u l u s ,  t i m e  a f t e r  d i s s o c i a t i o n ,  t i m e  a f t e r  p r e s e t ,  f i x a t i o n ,  a c c o m m o d a t i v e  r e s p o n s e ,  
c o n v e r g e n c e  r e s p o n s e ,  m o t o r  r e s p o n s e  l a g  o f  a c c o m m o d a t i o n  a n d  c o n v e r g e n c e ,  
i n t e r a c t i o n  o f  a c c o m m o d a t i o n  a n d  c o n v e r g e n c e ,  r e s p o n s e  h i s t o r y  o f  t h e  
a c c o m m o d a t i v e  r e s p o n s e  a n d / o r  c o n v e r g e n c e  r e s p o n s e ,  a n d  p h y s i o l o g i c a l  v a r i a b l e s .  
M o r e  r e c e n t l y  i n  t h e  l i t e r a t u r e ,  t h e r e  a r e  t h r e e  s e p a r a t e  t h e s e s  p r o j e c t s  a t  P a c i f i c  
U n i v e r s i t y  C o l l e g e  o f  O p t o m e t r y  t h a t  d e a l  w i t h  4 0  e m  p h o r i a s ,  o n e  b y  A u s t i n ,  
B e a d e r s t a d t ,  S t i c k l e ,  a n d  W i l s o n 6  ( 1 9 5 9 ) ;  o n e  b y  L i t t s  a n d  R a b b i ?  ( 1 9 6 6 ) ;  a n d  o n e  b y  
J a c o b s  a n d  L a n d r y 8  ( 1 9 6 9 ) .  T h e  A u s t i n  e t  a l .  s t u d y  u s e d  a  r e d u c e d  S n e l l e n ,  a  u n i f o r m  
d e n s i t y ,  a n d  a  g r a d i e n t  d e n s i t y  n e a r p o i n t  c a r d .  I t  s h o w e d  t h a t  t h e  p h o r i a s  t a k e n  o n  t h e  
S n e l l e n  a n d  u n i f o r m  d e n s i t y  c a r d s  w e r e  e s s e n t i a l l y  t h e  s a m e  a n d  t h a t  t h e  p h o r i a s  
t a k e n  o n  t h e  g r a d i e n t  d e n s i t y  c a r d  s h o w e d  a b o u t  1 0 %  m o r e  e x o p h o r i a .  T h e  J a c o b s  
a n d  L a n d r y  s t u d y  s h o w e d  n o  s i g n i f i c a n t  d i f f e r e n c e  o n  p h o r i a  m e a s u r e m e n t s ,  w h e n  
u s i n g  t h e  r e d u c e d  S n e l l e n  c a r d ,  t h e  c r o s s  g r i d ,  o r  a  v e r t i c a l  r o w  o f  2 0 / 2 0  v e r t i c a l  l e t t e r s .  
T h e  L i t t s  a n d  R a b b i  s t u d y  v a r i e d  t h e  o r i e n t a t i o n  o f  l i n e  s e g m e n t s  o n  t h e  n e a r p o i n t  
c a r d s .  T h e y  r e p o r t e d  t h a t  v a r i a t i o n  o f  l a t e r a l  p h o r i a s  m a y  b e  d u e  t o  t h e  f a c t  t h a t  v e r t i c a l  
l i n e s ,  a n d  c a r d s  w h e r e  v e r t e x  a n g l e s  s u c h  a s  t h o s e  f o u n d  o n  t h e  d i a m o n d  c a r d ,  
p r o v i d e  c l u e s  t h a t  e n a b l e  t h e  s u b j e c t  t o  m o r e  e a s i l y  m a k e  j u d g e m e n t s  o f  a l i g n m e n t .  
F r o m  t h e  l i t e r a t u r e  r e v i e w e d  a b o v e ,  t h e  t a r g e t  s e e m s  t o  h a v e  s o m e ,  b u t  v e r y  l i t t l e ,  
c l i n i c a l l y  s i g n i f i c a n t  e f f e c t  o n  t h e  p h o r i a  m e a s u r e m e n t s .  T h e  o t h e r  v a r i a b l e s  
m e n t i o n e d  a b o v e  p r o b a b l y  c o m b i n e  f o r  a  g r e a t e r  e f f e c t .  T h e s e  s t u d i e s  a l s o  
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c o n c e n t r a t e d  o n  p h o r i a s  a n d  d i d  n o t  c o n s i d e r  t a r g e t  e f f e c t s  o n  d u c t i o n s  a n d  o t h e r  
n e a r p o i n t  t e s t s .  
F o r  s t a t i s t i c a l  p u r p o s e s  t h e  w o r k i n g  h y p o t h e s e s  f o r  t h i s  s t u d y  w e r e :  1 )  T h e r e  i s  n o  
d i f f e r e n c e  i n  p a t i e n t  r e s p o n s e  w h e n  d i f f e r e n t  c a r d s  a r e  u s e d ;  2 )  t h e r e  i s  n o  d i f f e r e n c e  
i n  p a t i e n t  r e s p o n s e  w h e n  d i f f e r e n t  t e s t s  a r e  p e r f o r m e d ;  a n d  3 )  t h e r e  i s  n o  i n t e r a c t i o n  
b e t w e e n  t y p e  o f  c a r d  u s e d  a n d  t h e  t e s t  t h a t  i s  a d m i n i s t e r e d .  
M E T H O D  
T w e n t y - f o u r  s u b j e c t s  w e r e  s e l e c t e d  o n  a  v o l u n t e e r  b a s i s  f r o m  t h e  P a c i f i c  U n i v e r s i t y  
C o l l e g e  o f  O p t o m e t r y  s t u d e n t  p o p u l a t i o n .  T h e  f o l l o w i n g  p e o p l e  w e r e  e x c l u d e d :  
p r e s b y o p e s ,  a m b l y o p e s ,  s t r a b i s m i c s ,  a n i s o m e t r o p e s  >  3 . 0 0  D ,  a n d  p e o p l e  u n a b l e  t o  
s e e  2 0 / 2 0 .  C e r t a i n  f i n d i n g s  w e r e  n o t  o b t a i n e d  o n  a l l  s u b j e c t s .  I n  c a l c u l a t i n g  t h e  
r e s u l t s  o f  d u c t i o n s  w h e r e  n o  b l u r  f i n d i n g  w a s  r e p o r t e d ,  a  v a l u e  e q u a l  t o  t h e  b r e a k  
f i n d i n g  w a s  s u b s t i t u t e d .  O n  t e s t s  w h e r e  t h e  R i s l e y  p r i s m  w a s  t h e  l i m i t i n g  f a c t o r  a  v a l u e  
e q u a l  t o  t h e  u p p e r m o s t  l i m i t  o f  t h e  p r i s m ( s )  w a s  r e c o r d e d .  A l l  f i n d i n g s  w e r e  r e c o r d e d  
i n  m e t e r  a n g l e s  o r  d i o p t e r s ,  e x c e p t  v e r t i c a l  p h o r i a s  a n d  d u c t i o n s  w h i c h  w e r e  l e f t  i n  
p r i s m  d i o p t e r s  d u e  t o  a  l a c k  o f  a  m e a n i n g f u l  c o n v e r s i o n  i n t o  m e t e r  a n g l e s .  
T h e  n e a r  t e s t i n g  i n c l u d e d  # 1 3 8 ,  m o d i f i e d  # 1 6 A  &  8 ,  m o d i f i e d  # 1 7  A  &  B ,  # 1 8  p h o r i a  
&  d u c t i o n s ,  # 2 0 ,  # 2 0  p h o r i a ,  # 2 1 ,  a n d  # 2 1  p h o r i a  o f  t h e  O p t o m e t r i c  E x t e n s i o n  P r o g r a m  
2 1 - p o i n t  e x a m .  T h e  n e a r  t e s t i n g  w a s  d o n e  t h r e e  t i m e s  w i t h  e a c h  s u b j e c t  p e r  e x a m i n e r .  
T h e  o r d e r  o f  t h e  c a r d s  w a s  c o m p l e t e l y  c o u n t e r b a l a n c e d  t o  r e d u c e  t h e  i n f l u e n c e  o f  
p r a c t i c e  a n d  f a t i g u e  e f f e c t s  o n  t h e  d a t a .  
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F o r  # 1 3 B ,  t h e  d o u b l i n g  p r i s m s  w e r e  s e t  a t  8~ B U  O S ,  a n d  15~ B l  O D .  P r i s m  w a s  
a d d e d  b a s e  o u t  O D  u n t i l  v e r t i c a l  a l i g n m e n t  w a s  r e p o r t e d .  T h e  m o v e m e n t  o f  t h e  p r i s m s  
w a s  n o t  s t o p p e d  w h e n  t h e  p a t i e n t  r e p o r t e d  a l i g n m e n t  b u t  w a s  i n c r e a s e d  b y  a n  
a d d i t i o n a l  6~ B O .  T h e n  B l  w a s  a d d e d  u n t i l  a l i g n m e n t  w a s  o n c e  a g a i n  r e p o r t e d .  I f  t h e  
t w o  r e a d i n g s  d i f f e r e d  b y  m o r e  t h a n  4~ a  f l a s h  p h o r i a  w a s  p e r f o r m e d .  
F o r  # 1 6 A  &  B  a n d  # 1 7  A  &  B ,  t h e  d o u b l i n g  p r i s m s  w e r e  s e t  a t  z e r o .  T e s t  # 1 6  w a s  
p e r f o r m e d  f i r s t  b y  a d d i n g  B O  e q u a l l y  t o  b o t h  e y e s  a s k i n g  f o r  b l u r ,  b r e a k ,  a n d  r e c o v e r y .  
T h e  s a m e  p r o c e d u r e  w a s  r e p e a t e d  f o r  # 1 7 A  &  B  e x c e p t  t h a t  B l  p r i s m  w a s  a d d e d .  F o u r  
p r i s m  d i o p t e r s  w a s  a d d e d  p e r  e y e  b e t w e e n  b r e a k  a n d  r e c o v e r y .  
T h e  # 1 8  p h o r i a  w a s  s e t  u p  t h e  s a m e  w a y  a s  t h e  # 1 3 B  p h o r i a .  T h e  m e a s u r i n g  
p r i s m  w a s  a l w a y s  u s e d  i n  f r o n t  o f  t h e  l e f t  e y e .  B a s e  d o w n  p r i s m  w a s  a d d e d  u n t i l  
a l i g n m e n t  w a s  r e p o r t e d .  T h e  m o v e m e n t  o f  t h e  p r i s m s  w a s  n o t  s t o p p e d  a t  a l i g n m e n t  
b u t  w a s  i n c r e a s e d  a n  a d d i t i o n a l  6~ B D .  T h e n  B U  p r i s m  w a s  a d d e d  u n t i l  a l i g n m e n t  
w a s  o n c e  a g a i n  r e p o r t e d .  T h e  # 1 8  d u c t i o n s  w e r e  d o n e  w i t h  p r i s m  i n  f r o n t  o f  t h e  l e f t  
e y e  o n l y .  B a s e  u p  p r i s m  w a s  a d d e d  u n t i l  b r e a k  w a s  r e p o r t e d  a n d  a n  a d d i t i o n a l  4~ 
w a s  a d d e d .  T h e n  B D  p r i s m  w a s  a d d e d  f o r  r e c o v e r y .  T h e  p r i s m  w a s  k e p t  m o v i n g  u n t i l  
t h e  n e x t  b r e a k  w a s  r e p o r t e d  a n d  a n  a d d i t i o n a l  4~ w a s  o n c e  a g a i n  a d d e d .  F i n a l l y  B U  
p r i s m  w a s  a d d e d  u n t i l  r e c o v e r y  w a s  r e p o r t e d .  
T h e  p r e s e t  f o r  # 2 0  a n d  # 2 1  w a s  # ? a .  F o r  # 2 0 ,  m i n u s  s p h e r e  w a s  a d d e d  O U  i n  . 2 5  
D  s t e p s  u n t i l  t h e  l e t t e r s  w e r e  c o m p l e t e l y  b l u r r e d  o u t .  A n o t h e r  . 5 0  D  o f  m i n u s  s p h e r e  
w a s  a d d e d  a n d  t h e n  p l u s  s p h e r e  w a s  a d d e d  u n t i l  a l l  l e t t e r s  w e r e  r e a d a b l e .  N e x t ,  a  
p h o r i a  w a s  p e r f o r m e d  t h r o u g h  t h e  # 2 0  r e c o v e r y  l e n s  i n  t h e  s a m e  f a s h i o n  a s  t h e  # 1 3 B  
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p h o r i a .  T e s t  # 2 1  r e s e m b l e d  # 2 0  e x c e p t  p l u s  s p h e r e  w a s  a d d e d  t o  b l u r  o u t .  T h e  # 2 1  
p h o r i a  w a s  d o n e  t h r o u g h  t h e  # 2 1  r e c o v e r y  l e n s  i n  t h e  s a m e  w a y  t h a t  t h e  # 1 3 8  p h o r i a  
w a s  p e r f o r m e d .  
T h e  o v e r h e a d  r o o m  l i g h t i n g  d u r i n g  t h e  e n t i r e  e x a m  w a s  1 5  f o o t - c a n d l e s .  A n  e x t r a  
n e a r p o i n t  t e s t  l i g h t  w a s  a l s o  d i r e c t e d  o n t o  t h e  t e s t  c a r d s .  T w o  r o o m s  w i t h  i d e n t i c a l  
e q u i p m e n t  w e r e  u s e d  b y  t h e  e x a m i n e r s  a n d  a l l  s u b j e c t s  - A m e r i c a n  O p t i c a l  U l t r a m a t i c  
p h o r o p t o r s  a n d  B u r t o n  D u r a  T e s t  U n i t  M o d e l  X L - 3 0 0 0  s t a n d s  a n d  c h a i r s .  T h e  t e s t i n g  
d i s t a n c e  f o r  a l l  o f  t h e  n e a r p o i n t  t e s t s  w a s  4 0  e m .  P u p i l l a r y  d i s t a n c e  w a s  a d j u s t e d  f o r  
t h e  4 0  e m  t e s t  d i s t a n c e .  
T h e  c a r d s  t h a t  w e r e  u s e d  i n c l u d e :  1 )  a  h o r i z o n t a l  r o w  o f  2 0 / 2 0  l e t t e r s  t o  b e  u s e d  f o r  
t h e  v e r t i c a l  p h o r i a s  a n d  d u c t i o n s ;  2 )  a  v e r t i c a l  r o w  o f  2 0 / 2 0  l e t t e r s  t o  b e  u s e d  f o r  t h e  
h o r i z o n t a l  p h o r i a s  a n d  d u c t i o n s ;  3 )  a  d i a m o n d  c a r d  o f  2 0 / 2 0  l e t t e r s ;  a n d  4 )  a  r e d u c e d  
S n e l l e n  C h a r t .  C o p i e s  o f  e a c h  c a r d  a r e  i n c l u d e d  b e l o w .  
H T V P F R U  
( 1 )  
5  
H  
T  
v  
p  
F  
R  
u  
( 2 )  
A  
R P Z  
C D E N B  
G O F  
T  
( 3 )  
E  
N Z  
Y L S  
U F V P  
N S T R F  
R C L C T B  
H l Y P F R U  
-
( 4 )  
- 2 0 0  
- 1 2 0  
- S O  
- 6 0  
- 4 0  
- 3 0  
- 2 0  
A  s t a n d a r d  s e t  o f  i n s t r u c t i o n s  w e r e  u s e d  b y  t h e  e x a m i n e r s  f o r  a l l  s u b j e c t s .  
# 1 3 8 ,  # 2 0  &  # 2 1  p h o r i a s :  
" H o w  m a n y  c h a r t s  d o  y o u  s e e ? "  
" K e e p  t h e  b o t t o m  c h a r t  o f  l e t t e r s  c l e a r ,  a n d  s a y  ' n o w '  w h e n  t h e  
t o p  c h a r t  i s  d i r e c t l y  a b o v e  t h e  b o t t o m  o n e . "  
# 1 6 A  &  B ,  # 1 7 A  &  B :  
" H o w  m a n y  c h a r t s  d o  y o u  s e e ? "  
" I  a m  g o i n g  t o  c h a n g e  t h e s e  l e n s e s  w h i c h  w i l l  c a u s e  t h e  c h a r t  o f  
l e t t e r s  t o  c h a n g e .  T h e  l e t t e r s  m a y  b l u r  o r  t h e y  m a y  b r e a k  i n t o  t w o .  I f  t h e  
l e t t e r s  b l u r ,  s a y  ' b l u r ' .  I f  t h e y  b r e a k  i n t o  t w o ,  s a y  ' t w o ' .  
" N o w  s a y  ' o n e '  w h e n  t h e y  c o m e  b a c k  i n t o  o n e  c h a r t . "  
# 1 8  p h o r i a :  
" H o w  m a n y  c h a r t s  d o  y o u  s e e ? "  
S a y  ' n o w '  w h e n  t h e  c h a r t s  l i n e  u p  o n e  b e s i d e  t h e  o t h e r . "  
# 1 8  d u c t i o n s :  
" H o w  m a n y  c h a r t s  d o  y o u  s e e ? "  
" S a y  ' t w o '  w h e n  t h e  c h a r t  b r e a k s  i n t o  t w o .  S a y  ' o n e '  w h e n  t h e  
c h a r t  b e c o m e s  o n e  a g a i n . "  
# 2 0  &  # 2 1 :  
" C a n  y o u  s e e  t h e  l e t t e r s  c l e a r l y ? "  
" S a y  ' g o n e '  w h e n  y o u  c a n  n o  l o n g e r  r e a d  a n y  o f  t h e  l e t t e r s . "  
" S a y  ' n o w '  w h e n  y o u  c a n  r e a d  a l l  o f  t h e  l e t t e r s . "  
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A  t w o - f a c t o r  a n a l y s i s  o f  v a r i a n c e  w a s  p e r f o r m e d  o n  t h e  d a t a .  T h e  f o l l o w i n g  g r a p h  
s u m m a r i z e s  t h e  r e s u l t s  o f  t h a t  a n a l y s i s :  
S O U R C E  O F  S U M  O F  D E G R E E S  O F  M E A N  C R I T I C A L  
H Y P O T H E S I S  V A R I A T I O N  S Q U A R E S  _  F R E E D O M  .  
S Q U A R E  
F  V A L U E  
p  
1  
C A R D  3 3 . 4 2 1  
2  
1 6 . 7 1  1 2 . 2 0  4 . 6 1  
> . 0 1  
2  T E S T  2 7 8 6 . 7 0 6  
1 5  
1 8 5 . 7 8  1 3 5 . 6 1  
2 . 0 4  
> . 0 1  
3  
I N T E R A C T I O N  3 1 . 9 4 3  
3 0  
1 . 0 7  
. 7 8  
1 . 7 0  
< . 0 1  
E R R O R  1 5 1 3 . 9 0 4  
1 1 0 4  1 . 3 7  
T O T A L  4 3 6 5 . 9 7 4  
1 1 5 1  
F o r  t h e  p u r p o s e  o f  c o m p a r i n g  t h e  m e a n s  a n d  s t a n d a r d  d e v i a t i o n s  b e t w e e n  t h e  
v a r i o u s  c a r d s ,  t h e  f o l l o w i n g  t a b l e  i s  p r o v i d e d :  
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T A B L E  1 .  M E A N S  &  S T A N D A R D  D E V I A T I O N S  
D I A M O N D  
V E R T I C A U H O R I Z O N T A L  
R E D U C E D  S N E L L E N  
X  
S D  
X  S D  
X  S D  
1 3 8  
- 0 . 4  
7 . 1  
- 0 . 1  
6 . 3  0 . 0  
6 . 5  
1 6 8  2 0 . 2  7 . 1  1 8 . 5  6 . 1  2 2 . 0  
5 . 6  
1 6 K  
2 7 . 6  
7 . 9  
2 5 . 2  8 . 7  
2 8 . 5  
8 . 0  
1 6 R  1 7 . 1  1 2 . 2  1 6 . 2  1 2 . 4  1 7 . 8  
1 1 . 9  
1 7 8  1 5 . 9  6 . 7  1 2 . 5  
5 . 4  1 6 . 5  6 . 7  
1 7 K  1 9 . 7  
5 . 9  
1 6 . 4  
5 . 6  2 2 . 2  6 . 1  
1 7 R  
1 0 . 6  5 . 3  
1 0 . 5  4 . 1  
1 1 . 0  
5 . 8  
1 8 P  
0 . 4  0 . 7  0 . 3  
0 . 7  
0 . 3  
0 . 6  
1 8 K  
3 . 2  0 . 8  2 . 8  0 . 7  
4 . 0  1 . 3  
1 8 R  1 . 1  
0 . 7  
1 . 0  
0 . 6  1 . 3  
0 . 9  
2 0 8 0  4 . 7  
1 . 8  3 . 9  
1 . 6  
4 . 4  1 . 6  
2 0 R  4 . 2  
1 . 8  3 . 4  
1 . 7  
3 . 9  1 . 7  
2 0 P  1 3 . 3  1 0 . 3  1 0 . 9  9 . 2  1 2 . 4  8 . 2  
2 1 8 0  2 . 8  0 . 6  
2 . 5  
0 . 5  2 . 7  
0 . 5  
2 1  R  2 . 4  0 . 6  
2 . 1  0 . 5  
2 . 3  0 . 5  
2 1 P  
- 7 . 7  4 . 8  
- 8 . 1  5 . 0  
- 7 . 7  
4 . 8  
A  m i n u s  s i g n  i n d i c a t e s  e x o p h o r i a .  
N o  s i g n  i n d i c a t e s  e s o p h o r i a .  
" S D "  = S t a n d a r d  D e v i a t i o n .  
" X " =  m e a n ,  r e s u l t s  a r e  p r o p e r l y  p r i n t e d  i n  . 1 .  o r  D .  
U n i t s  a r e  d i o p t e r s  o r  p r i s m  d i o p t e r s  w h e r e  a p p r o p r i a t e  
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D I S C U S S I O N  
T h e  r e s u l t s  o f  t h e  s t u d y  i n d i c a t e  t h a t  t h e  d i a m o n d  c a r d  w a s  n o t  a  v a l i d  s u b s t i t u t e  f o r  
t h e  s t a n d a r d  n e a r p o i n t  c a r d s  i n d i c t e d  f o r  u s e  b y  t h e  O p t o m e t r i c  E x t e n s i o n  P r o g r a m .  
T h e  r e s u l t s  i n d i c a t e  i t  i s  n o t  v a l i d  f o r  t h e  O p t o m e t r i c  E x t e n s i o n  P r o g r a m  t o  u s e  o n e  s e t  
o f  e x p e c t e d s  f o r  t h e  t w o  n e a r p o i n t  c a r d s  t h e y  r e c o m m e n d  ( s i n g l e  r o w  o f  
v e r t i c a l / h o r i z o n t a l  2 0 / 2 0  l e t t e r s  a n d  t h e  r e d u c e d  S n e l l e n  C h a r t ) .  C l i n i c i a n s  s h o u l d  b e  
c a r e f u l  w h e n  a p p l y i n g  n o r m s  o r  e x p e c t e d s  t o  d i f f e r e n t  n e a r p o i n t  c a r d s  t h e y  c h o o s e  t o  
u s e .  I t  a l s o  p o i n t s  t o  a  g r e a t  n e e d  f o r  s t a n d a r d s  a n d  n o r m s  t o  b e  d e v e l o p e d  o n  s e v e r a l  
d i f f e r e n t  n e a r p o i n t  c a r d s  u s i n g  r a n d o m  s a m p l e s  o f  t h e  g e n e r a l  p o p u l a t i o n .  
T h e r e  w a s  a  s i g n i f i c a n t  ( p  <  . 0 1 )  d i f f e r e n c e  i n  p a t i e n t  r e s p o n s e  w h e n  d i f f e r e n t  c a r d s  
w e r e  u s e d .  T h e r e  i s  a  s i g n i f i c a n t  ( p  <  . 0 1 }  d i f f e r e n c e  i n  p a t i e n t  r e s p o n s e  w h e n  d i f f e r e n t  
t e s t s  a r e  p e r f o r m e d .  T h u s ,  t h e  f i r s t  t w o  h y p o t h e s e s  a r e  r e j e c t e d .  T h e  f i n a l  h y p o t h e s i s ,  
t h a t  t h e r e  i s  n o  i n t e r a c t i o n  b e t w e e n  t y p e  o f  c a r d  u s e d  a n d  t h e  t e s t  t h a t  i s  a d m i n i s t e r e d ,  
w a s  a c c e p t e d  a t  t h e  . 0 1  l e v e l  o f  s i g n i f i c a n c e .  
O n e  o f  t h e  c l i n i c i a n s  f o u n d  t h a t  p a t i e n t s  p r e f e r r e d  m a k i n g  j u d g e m e n t s  w h i l e  t h e  
t e s t e r  w a s  u s i n g  t h e  d i a m o n d  c a r d .  T h e  o t h e r  c l i n i c i a n  f o u n d  a s  m a n y  p e o p l e  w h o  
p r e f e r r e d  m a k i n g  j u d g e m e n t s  w h i l e  v i e w i n g  t h e  d i a m o n d  c a r d  a s  t h o s e  w h o  p r e f e r r e d  
t h e  h o r i z o n t a l  I  v e r t i c a l  c a r d .  
T h e  p r i m a r y  i n t e n t  o f  t h i s  s t u d y  w a s  t o  d e t e r m i n e  w h e t h e r  d i f f e r e n t  n e a r p o i n t  c a r d s  
c o u l d  b e  v a l i d l y  s u b s t i t u t e d  f o r  e a c h  o t h e r .  U p o n  i n s p e c t i n g  T a b l e  1  i t  i s  n o t  a p p a r e n t  
t h a t  o n e  c a r d  o r  a n o t h e r  i s  m o r e  a p p r o p r i a t e  f o r  c e r t a i n  t y p e s  o f  f i n d i n g s .  I n  o t h e r  
w o r d s ,  t h e  d i a m o n d  c a r d  p h o r i a  f i n d i n g s  d o  n o t  n e c e s s a r i l y  s h o w  m o r e  e s o  o r  m o r e  
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e x o  c o m p a r e d  t o  t h e  o t h e r  t w o  t e s t  c a r d s .  L i k e w i s e  n o  s u c h  t r e n d  c a n  b e  f o u n d  f o r  
a c c o m m o d a t i v e  f i n d i n g s  o r  d u c t i o n  f i n d i n g s .  H o w e v e r  t h i s  i s  w i t h o u t  t h e  b e n e f i t  o f  
a p p r o p r i a t e  s t a t i s t i c a l  a n a l y s i s .  F u r t h e r  t e s t i n g  s h o u l d  b e  d o n e  w i t h  a  n o r m a l  
p o p u l a t i o n  p i c k e d  a t  r a n d o m  t o  d e t e r m i n e  t h e s e  t r e n d s .  A  l a r g e r  p o p u l a t i o n  s h o u l d  
a l s o  b e  u s e d  s o  t h a t  t h e  s t a t i s t i c a l  a n a l y s i s  w o u l d  h a v e  m o r e  p o w e r .  
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